Introduction
Blebs of aneurysms are extremely thinwalled, and serial sectioning of ruptured aneurysms has revealed that a rupture often occurs by one of the blebs bursting l. Therefore, endovascular surgeons should pay special attention to preventing aneurysmal ruptures while treating cerebral aneurysms harboring blebs.
We thought that endovascular procedures, including tight packing of aneurysm domes without inserting coils into blebs, were essential to prevent aneurysmal rupture during embolization.
In this article, we report our early experience in 3 patients with aneurysms harboring blebs to justify such a treatment strategy.
Case reports

Case 1
A 51-year-old female without significant illness was admitted to a local hospital with a complaint of severe headache. This patient was referred to our department on day 13 after the onset. A CT scan of the brain, which had been performed on day 3, revealed diffuse subarachnoid hemorrhage. An angiography demonstrated an aneurysm with a bleb arising from the anterior communicating artery (figure lA). Endovascular embolization with Guglielmi detachable coils (GDC, Target Therapeutics, Fremont, CA, USA) was performed under general anesthesia on day 14. Fastracker 10 with Dasher 14 (Target Therapeutics) were navigated into the dome of the aneurysm. We paid special attention not to introduce these catheters or the guidewire into the bleb. A coil of GDC10 4 mm x 6 cm was placed into the aneurysm as the first coil, which was then followed by GDC10 3 mm x 4 cm and 2 mm x 4 cm. The dome of the aneurysm was completely packed with coils, and only one loop of coil stayed in the bleb ( figure 1B ). An angiography after embolization revealed complete obliteration of the aneurysm (figure le). Follow-up angiography after 1 year showed stable embolization without any opacification of the dome or the bleb. 
Case 2
A 58-year-old male with a history of hypertension was brought to our department by ambulance with an abrupt deterioration of consciousness and right hemiparesis. A CT scan on admission revealed an intracranial hemorrhage at the left basal ganglia.
An angiography at day 3 after onset showed an aneurysm with a bleb projecting superiorly at the horizontal portion of the left anterior cerebral artery (figure 2A). Fastracker 10 with Dasher 14 were navigated into the dome of the aneurysm under general anesthesia on day 4. Coils of the GDC 10 system were placed only into the dome ( figure 2B) .
The total length of inserted coils was 50 cm. Neither coils, catheter, nor guidewire were introduced into the bleb during the procedure. An angiography after embolization showed complete obliteration of the aneurysm without placement of coils into the bleb (figure 2e).
Case 3
A 77-year-old female who had been suffering from heart failure visited our department with a complaint of severe, abrupt headache. A CT scan revealed subarachnoid hemorrhage. An angiography demonstrated an aneurysm with a bleb projecting superiorly at the bifurcation of the left internal carotid artery and the posterior communicating artery ( figure 3A) . Endovascular treatment was performed on the same day under general anesthesia. Fastracker 10 with Dasher 14 were navigated into the dome of the aneurysm. GDC10 4 mm x 8 cm was placed into the dome as the first coil followed by GDC10 3 mm x 6 cm and 2 mm x 6 cm. Neither coils, catheter, nor guidewire were introduced into the bleb during the procedure. The dome of the aneurysm was completely packed, and an an- 
Discussion
A bleb is a small bulge ansmg from the dome of an aneurysm. It is conceivable that a rupture may occur at the most fragile point of the aneurysmal wall 2. A pathological study re- vealed that blebs are extremely thin-walled and that their bursting is often the cause of ruptures 1. Furthermore, aneurysms with blebs, regardless of these locations, showed a greater incidence of re-rupture than those without blebs 3 . With the recent development of GDC, endovascular treatment of cerebral aneurysms is gaining favor as an attractive alternative to surgical clipping 4,5 . There have been many reports with respect to the effectiveness of this new technique 6-10. However, many questions still remain regarding the safety, efficacy, and longterm results of this technique. One of the most devastating complications of endovascular therapy for aneurysms is aneurysmal rupture during the treatment 11. We examined the morphological aspects of aneurysms, including the presence of blebs prior to the procedure, to avoid inadvertent aneurysmal rupture. During the procedure, we navigated a micro catheter and a microguidewire only into the dome of the aneurysm, without penetration into the bleb.
Then, coils were placed only in the dome tightly, without coil placement into the bleb. In this step, choosing the largest coil as the first coil seems important, and the size of the first coil should be larger than the diameter of the bleb. This technique enables us to obliterate both the dome and the bleb without embolization of the bleb. In practical settings, however, coils do sometimes go into the bleb. In such cases, tight packing of the dome and loose packing of the bleb should be performed.
To avoid introducing coils, microcatheters, and microguidewires into blebs seems reasonable in the endovascular embolization of cerebral aneurysms harboring blebs. Further experience and long-term follow-up are needed to determine the efficacy of this method.
